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A sorter Includes a sheet processing device, a 
plurality of bin trays arranged in a vertical direction, 
each bin tray having a specified width and length 
and adapted for bearing a sheet, shifting means for 
shifting the plurality of bin trays in the vertical direc- 
tion, and moving means for moving the bin tray in a 



predetermined position In a lengthwise direction of 
the bin tray so that the sheet on the bin tray is 
processed by the sheet processing device. The bin 
tray can be moved to a position where sheet pro- 
cessing is to be applied by the sheet processing 
device. 
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BACKGROUND OF THE INVENTION AND RELAT- 
ED ART STATEMENT 

This invention relates to a sorter in which pins 
secured to and projecting horizontally outwards 
from opposite sides of bin trays are engaged in 
spiral guide surfaces defined in upstanding cyl- 
inders and a stack of bin trays are shifted upwards 
and downwards by drivingly rotating the cylinders. 

Conventionally, there have been known sorters 
having the following construction. A spiral groove is 
defined on the surface of each of two upstanding 
cylinders arranged sideways. Pins secured to op- 
posite sides of a plurality of bin trays disposed 
between the two cylinders are respectively en- 
gaged with these grooves. The cylinders are rotat- 

' ed by means of a motor, and thereby the bin trays 

'' are shifted upwards or downwards by causing the 
. : pins to slide relatively along guide surfaces formed 

' by the grooves. 

There have also known sorters provided with a 
; sheet processing device including a stapler and a 
punch. In the sorters provided with the sheet pro- 
cessing device, a notch Is formed in each rear end 

; portion of a plurality of bin trays, and processing is 
applied to sheets placed on a given bin tray by 
moving the sheet processing device up to the 
notch of this bin tray. 

In the sorter provided with the movable sheet 
processing device, it is required that the sheet 
processing device be moved to the bin tray bear- 
ing the sheets to be processed. However, since the 
sheet processing device is relatively heavy, it is 
required to improve rigidity of a mechanism for 
moving the sheet processing device and to in- 
crease power of a motor for driving the moving 
mechanism. These requirements have resulted in a 
complicated construction of the sheet processing 
device. 

In order to solve the above problem, it is pref- 
erable to move the relatively light-weighted bin tray 
toward the sheet processing device. However, 
there has existed no such sorter provided with a 
mechanism for moving the bin tray, and accord- 
ingly it is necessary to consider a specific con- 
struction for the bin moving mechanism. 

This bin moving mechanism necessitates a 
construction for disengaging pins of the bin tray 
bearing sheets to be processed from the grooves 
of the cylinders and moving the same toward the 
sheet processing device along guide members. In 
this case, it is necessary to smoothly transfer the 
pins of the bin tray from the grooves of the cyl- 
inders to the guide members. Unless otherwise, 
problems will occur such as misalignment of 
sheets placed on the bin tray. 

On the other hand, the inertial force is acting 
on the cylinders and a rotatable shaft of a motor for 



rotating the cylinders. Accordingly, even if the 
braking force is applied to the rotating cylinders; 
the cylinders still rotate to some degree. Further, a 
rotating amount of the cylinders after application of 

5 the braking force due to the inertial force varies 
according to the weight of copy sheets placed on 
the bin trays. A drive transmission mechanism in- 
cluding gears and a timing belt for transmitting the 
torque of the motor to the cylinders are invariably 

70 associated with backlash. In order to accurately 
stop rotation of the cylinders in a predetermined 
position where, for example, the pins of the bin tray 
are smoothly transferable to the guide members, it 
is necessary to eliminate influence of the inertial 

75 force and backlash of the drive transmission 
mechanism. 

Moreover, in the at>ove sorter, the frictional 
resistance acts between the pins and grooves and 
between the pins and guide members. The fric- 

20 tional resistance particularly increases in the case 
where the bin trays are shifted upwards or the 
weight of the copy sheets on the bin trays are 
heavy. Such Increased frictional resistance be- 
comes a hindrance to smooth sliding of the bin tray 

2S and also produces frictional sounds. Further, the 
frictional resistance gives an Increased burden on 
the motor for driving the cylinders, and abrades the 
pins and grooves. Accordingly, it is necessary to 
reduce the frictional resistance. 

30 

SUMMARY OF THE INVENTION 

It Is an object of the invention to provide a 
sorter which have overcome the above problems. 

35 Accordingly, a sorter of the invention com- 

prises a plurality of bin trays arranged in a vertical 
direction, each bin tray having a specified width 
and length and adapted for bearing a sheet, shift- 
ing means for shifting the plurality of bin trays in 

40 the vertical direction, and moving means for mov- 
ing the bin tray in a predetemnined position in a 
lengthwise direction of the bin tray. Also, the sorter 
may be further provided with a sheet processing 
device for applying sheet processing to the sheet 

45 at a predetermined portion. The moving means 
may be made to move the bin tray to a position 
where the sheet processing device applies sheet 
processing to the sheet on the bin tray. 

Further, the shifting means may be constructed 

50 by a pair of rotatable upstanding cylinders ar- 
ranged on opposite sides of the plurality of bin 
trays, each cylinder fc>eing formed with a guide 
surface spirally extending on a surface of the cyl- 
inder, a pair of pins horizontally projecting from the 

55 opposite sides of each bin tray and slidable on the 
guide surface, and driving means for rotating the 
pair of cylinders, whereby the pins slide oh the 
guide surface in accordance with rotation of the 
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^sp as to shift the plurality of bin trays in 
; ^;Hth^yertlcal dlrec^^ 
I ;l -^jlljrtt^ the shifting means may be constructed 
; :by;.]qel|ictor means for detecting the rotating 
^ -Moifl^^ cylinders, and controller means re- 

'' spoh^lve to the detector means for controlling the 
driving means so that a desired one of the plurality 
of bin trays reaches the predetermined position. 

. Further, the moving means may be provided 
with disengaging means for disengaging the bin 
/ trayifrorh the shifting means. 
Mi^li : ^i'^Fjurther, the moving means may be constructed 
rJijby-Bllguide having a slide surface inclined 

lat^is|i|angle greater than the inclination of the spiral 
: yguiici^- '^rifa^^ to an axial direction of 

i the ic^liriders. The spiral guide surface is formed 
.with^ a flank haying the same inclination as the slide 
surfaces and coming in alignment with the slide 
.surface for each turn of the cylinders. 

Further, the controller means may be made of 
first memory means for storing a stopping position 
at which the cylinders are stopped, second mem- 
; .pry: j means for storing a braking position at which 
; :>appii9adon bf braking force to the cylinders is 
■i stdrt^ , discrimi nator means for discri m Inating 
I Whether the cylinders are stopped at the stopping 
positiph, and a controlling portion responsive to the 
Idislcrimlhatbr means for controlling the driving 
imeans so as to rotate the cylinders to the stopping 
position. 

Further, the pins of the bin trays may be each 
provided with a roller reliable on the guide surface. 

With the alcove constructions, the bin tray is 
shifted to the predetermined position by the shift- 
, ing means and is moved therefrom in the length- 
wise idirection of the bin tray. Further, the sorter is 

: -iDroyided with the sheet processing device. The 
moving =means moves the bin tray in the predeter- 

; mined position to a position where sheet process- 
ing is to be applied by the sheet processing de- 
vice. Accordingly, the bin tray can be moved to the 
sheet processing position while a sheet processor 
is made to stay in a specified position on the sheet 
processing device, thus simplifying the construc- 
tion of the sheet processing device. Especially, the 
construction of a mechanism for moving a sheet 
processor can be simplified. 

Further, the bin tray is disengaged from the 
shifting means by the disengaging means. Accord- 
ingly, sheet processing can be performed in a 
position apart from the shifting means. 

Further, the bin tray is moved to the slide 
surface of the guide member from the flank aJIg- 
nable with the slide surface. Accordingly, the bin 
tray can be smoothly transferred to the slide sur- 
face, thereby eliminating the likelihood that sheets 
on the bin tray become misaligned when the bin 
tray is transferred to the guide member from the 



shifting means. 

Further, the pins are each provided with rollers. 
Consequentiy, the pins slide on the guide surface 
with less frictional sounds. 

5 These and other objects, features and advari- 
tages of the present invention will become more 
apparent upon a reading of the following detailed 
description and accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a longitudinal sectional view showing an 
interior construction of a sorting unit embodying 
the invention; 

IS Fig. 2 is a side view showing a portion of a 
rotatable cylinder provided in the sorting unit; 
Rg. 3 is a sectional view taken along the line 111- 
III in Rg. 2; 

Fig. 4A is a perspective view showing positional 
20 relationship between a sensor for detecting a 
rotating amount of the cylinder and a pulse 
plate; 

Rg. 4B is a perspective view showing positional 
relationship between another rotation sensor and 
25 the pulse plate; 

Rg. 5 is a block diagram showing a control 
system for controlling operations of the sorting 
unit; 

Rg. 6 is a flow chart showing operations of the 
30 control system; 

Rg. 7 is a plan view showing a construction of 
an essential portion of a bin tray employed in 
the sorting unit; 

Fig. 8 is a perspective view showing a construc- 

06 tion of an essential portion of a connecting por- 
tion of the bin tray; 

Rg. 9 is a side view showing a construction of 

an essential portion of the cylinder; 

Rg. 10 is a diagram showing a bin moving 

40 mechanism; 

Rg. 11 is a perspective view showing an essen- 
tial portion of tiie bin moving mechanism; 
Rg. 12 is a diagram showing a state where the 
bin tray is in a retracted position thereof; 

45 Fig. 13 is a diagram showing a sheet holding 
mechanism; 

Rgs. 14A, 148, and 140 are diagrams showing 
a stopper releasing operation respectively; 
Rgs. 15A and 158 are diagrams showing a warp 
50 prevention mechanism for the bin tray; 

Rg. 16A is a plan view showing an essential 
portion of another bin tray having a different 
construction; 

Rg. 168 is a diagram showing a moving mecha- 
55 nism for another bin tray; 

Rg. 17A is a diagram showing a state of another 

bin tray where a stopper is released; 

Rgs. 178 and 170 are diagrams showing a 
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stopper releasing operation for. another bin tray 
respectively; 

Rg, 18 is a diagram showing a state where 
another bin tray is in a retracted position thereof; 
Rg. 19 is a perspective view showing a con- s 
struction of a sheet processing device with a 
sheet processor detached therefrom; 
Rg. 20 is an enlarged sectional view showing an 
operational and positional relationship between 
the sheet processing device and the bin tray to 
provided in the sorting unit; 
Rg. 21 Is a perspective view showing a con- 
struction of a punch as an example of the sheet 
processor; 

Rg. 22 is a perspective view showing a con- is 
struction of a stapler as another example of the 
sheet processor; 

Rg. 23 is an elevational view seen from an 
arrow direction A in Rg. 1, showing a widthwise 
movement of the support; 20 
Rg. 24 is a perspective view showing a mount 
member for mounting the sheet processing de- 
vice on the sorting unit; 

Figs. 25A and 25B are schematic plan views 
showing movements of the mount table and 25 
pulse plate respectively; 

Rg. 26 is a flow chart showing a main routine of 
a sheet processing operation; 
Fig. 27 is a flow chart showing an operation 
f}rocedure of a first mode where sheet process- 30 
ing is applied to a set of sheets only in an area 
defined by a notch formed in the bin tray; 
Rg. 28 is a flow chart showing an operation 
procedure of a second mode wherein, for exam- 
ple, sheet processing is applied to a rear end 35 
portion of a set of sheets in two positions 
spaced apart in a widthwise direction of the 
sheet symmetrically with respect to a center in 
the width of the sheet; 

Rg. 29 is a diagram showing a moving course 40 
of the punch and punching p>ositions; and 
Rg. 30 is a perspective view showing an entire 
construction of an image fomning apparatus Into 
which a sorting unit of the invention is incor- 
porated. 45 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS OF THE INVENTION 

An image forming apparatus provided with a so 
first sorter in accordance with the invention will be 
described with reference to the accompanying 
drawings. 

. Rg. 30 is a perspective view showing an entire 
exterior of an image forming apparatus 1. The 55 
apparatus. 1 is provided with an image forming unit 
2 including an imaging assembly for forming an 
image on a copy sheet, and a sheet handling unit 



14 including a sorter for sorting copy sheets dis- 
charged from the image forming unit 2 and a sheet 
processing device for applying mechanical pro- 
cessing such as punching and stapling to a sorted 
set of copy sheets. 

In a center portion of an upper surface of the 
image forming unit 2 is placed an unillustrated 
document platen. The image forming unit 2 is 
internally provided with an optical system for opti- 
cally scanning and exposing a document image, 
imaging assembly including a photosensitive drum 
and peripheral devices thereof for forming an im- 
age, transport assembly for transporting a copy 
sheet and the like. 

Above the image forming unit 2 is arranged an 
automatic document feeder for feeding documents 
one by one automatically. The document feeder 3 
is provided with a document holding tray 4, inser- 
tion opening 5, document transport assembly 6, 
and document discharge tray 7. Documents placed 
on the document holding tray 4 are automatically 
fed one by one through the insertion opening 5 and 
transported to a specified position on the document 
platen by the transport assembly 6. The document 
has its transport temporarily stopped at the speci- 
fied position, and then discharged onto the dis- 
charge tray 7 after a copying operation. 

An operation panel 12 is provided at a front 
upper side of the image forming unit 2. The opera- 
tion panel 12 includes various switches such as a 
copy start switch and switches for designating the 
number of copies to be made from the same 
document, and various displays. To the left of the : 
operation panel 12 in the drawing of Fig. 30 Is 
provided a selection key panel 13 Including keys 
for selecting desired processings to be carried out 
in the sheet handling unit 14. With the use of the 
selection key panel 13, an operator is allowed to 
designate sorting and necessary sheet processing 
such as punching and stapling. 

Further, at the right side of the image forming 
unit 2 are provided cabinets 9. 10, and 11 which 
are designed to contain copy sheets therein. Var- 
iously sized copy sheets are allowed to be set in 
these cabinets. 

A document to be copied is either autorhati- . 
cally or manually placed in the specified position 
on the document platen, and has an image thereof 
optically scanned and exposed by the optical sys- 
tem. An electrostatic latent image formed on the 
surface of the photosensitive drum as a result of an 
exposure operation is developed into a toner image 
in the imaging assembly. The developed documerit 
image is transferred to a copy sheet fed from one 
of the cabinets 9 to 11. After having transferred 
document image fixed thereto, the copy sheet is 
discharged to the sheet handling unit 1 4. 

At an upper portion of the sheet handling unit 
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14 Is stormed a discharge tray 17. The handling unit 
14 Is internally provided with a sorter 15 for short- 
ing (k)py sheets discharged from the Image for- 
jfningiunit 2 and an automatic sheet processing 
deviqb 30 (not shown In Rg. 30) to be described 
later W applying mechanical processing such as 
punching and stapling to a set of copy sheets 
(hejfjeinafter referred to as a copy sheet set). The 
]scA|^r 1^ is provided below the discharge tray 17 
jaii^i ihciud^^ of vertically arranged bin 

|te3^|16^ Twb adjacent bin trays are spaced apart 
'by :la| spedfiekl. dj^ The copy sheets dis- 
idiar^ed frpirh the Image fonming unit 2 are sequen- 
tially .^discharged to the plurality of bin trays 16 
wheril to be sorted, and are discharged to the 
discharge tray 17 when not to be sorted. 

; Next, an interior construction of the sheet han- 
idjlirig uriit 14 will be described. Rg. 1 is a longitudi- 
nal isectlonal view showing the interior construction 
jcrf 'the handling unit 14. 

An opening 14b is defined in a specified posi- 
|ii6i>; Ionian upstream side wall of the handling unit 
jfl;4 SYith Vespec^ to a direction of transport of a copy 
sheei The opening 14b is designed to introduce 
the copy sheet discharged from the image forming 
unit 2 to the handling unit 14. Downstream of the 
opening 14b are formed a transport path 14c along 
which the discharged copy sheet is transported to 
the discharge tray 17 and another trgmsport path 
1 4d along which it is transported to the sorter 1 5. 

Right downstream of the transport path 14d is 
; pranged the sorter 15. and below the same Is 
$rrang^^ the sheet processing device 30. 

; In the sorter 15, a pair of cylinders (bin eleva^ 
ing rheans) 23 for shifting a stack of bin trays 16 
upwards and downwards are provided upstanding 
at opposite sides of the bin trays 16. On the 
surface of each cylinder 23 is defined a groove 24 
in the form of a spiral having a specified pitch. 
Second pins (bin elevating means) 21 of the bin 
trays 16 to be described later are engageable with 
the respective spiral grooves 24. A bottom end of 
each cylinder 23 is connected to a drive motor 
(drive means) 230 disposed t)elow the sheet pro- 
cessing device 30 through a drive transmission 
mechanism including a timing belt 231, bevel gears 
232, 233, and timing belt 234. By driving the drive 
motor 230 in a forward or reverse direction, the 
torque of the drive motor 230 is transmitted to the 
cylinders 23 through the timing belt 234. bevel 
gears 233, 232, and timing belt 231, and thereby 
the cylinders 23 are rotated In the corresponding 
direction. During the rotation of the cylinders 23, 
the second pins 21 slide along the grooves 24, with 
the result that the bin trays 16 are shifted upwards 
or downwards according to the pitch of the grooves 
24. 

The bin trays 16 each have a planar portion 26 



for bearing the copy sheets thereon and an L- 
shaped stopper 25 for preventing falling-off of the 
copy sheets and aligning rear edges thereof. The 
stopper 25 is rotatably connected to the planar 

5 portion 26 through a connecting portion 27, such 
that a specified processing such as stapling and 
punching can be applied to the rear edge portion of 
the copy sheet set placed on the bin tray 1 6 as will 
be described later. The stopper 25 is rotatable 

70 between a first position where it is in line with the 
planar portion 26 and a second position where it is 
rotated clockwise by a specified amount in the 
drawing of Rg. 1. 

At a leading end of each planar portion 26 is 

75 provided a first pin 20 projectingly outwards from 
each of opposite side ends thereof. Further, at the 
rear end of each planar portion 26 are provided a 
second pin 21 and a third pin 22 projectingly 
outwards from each of opposite side ends thereof, 

20 the second and third pins 21 . 22 spaced apart by a 
specified distance along the side of the planar 
portion 26. The first pins 20 are engaged with 
unillustrated guide grooves formed on opposite 
side walls of the sorter 15 and tilted downwards to 

25 the right in the drawing of Rg. 1. thereby tilting the 
bin trays 16 at a specified angle with respect to a 
vertical direction and assisting sliding of the bin 
trays 16. Due to the inclination of the bin trays 16. 
the copy sheets discharged thereto slide down, 

30 and rear edges thereof come to contact with a bent 
portion of the stopper 25 and are thereby aligned. 

As shown in Fig. 7, a roller 21a is rotatably 
mounted on each second pin 21 at a leading end 
thereof, and relatively rolls along the groove 24 

35 according to rotation of the cylinder 23. Preferably, 
the roller 21a may be mounted on the second pin 
21 through a bearing. The stack of vertically ar- 
ranged bin trays 16 are mounted In the sorter 15 
by fitting the rollers 21a of the second pins 21 to 

40 the grooves 24 of the cylinders 23. 

The third pins 22 are pushed by restraining 
portions 581 of brackets (moving means) 58 to be 
described later, and thereby causing the bin trays 
16 to be disengaged from the grooves 24 of the 

45 cylinders 23. 

As described above, the rollers 21a are moun- 
ted at the leading ends of the respective second 
pins 21 so as to reduce the frictional force which 
will act between the second pins 21 and grooves 

50 24. Accordingly, in the case where the bin trays 16 
are shifted upwards or downwards, particularly in 
the case where the bin trays 16 are shifted up- 
wards or subjected to a large load due to a great 
number of copy sheets placed thereon, the secorxJ 

55 pins 21 are permitted to move smoothly relatively 
along the grooves 24. As a result, the bin trays 16 
can be easily shifted upwards and downwards and 
also the frictional sounds can be reduced. 
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When a specified sheet processing is to be 
: applied to the copy sheet sets upon completion of 
a sorting operation, the cylinders 23 are rotated by 
360 degrees and stop rotating at a specified stop 
angular position as will be described later. The stop 5 
angular position is an angular position of the cyl- 
inders 23 where rotation thereof should be stopped. 
; According to rotation of the cylinders 23. the stack 
: of bin trays 16 are shifted upwards or downwards 
one stage after another so as to set the bin trays io 
.16 bearing the copy sheet set to be processed in a 
^ Specified position. In this state, an opening defined 
between two adjacent guide rails 60 is in line with 
the grooves 24 of the cylinders 23 as shown in Fig. 
2. Accordingly, the second pins 21 (rollers 21a) are is 
disengaged from the grooves 24. and slide along 
an inclination formed by the guide rails 60 toward 
the sheet processing device 30 (to a retracted 
position). The second pins 21 smoothly move 
along the guide rails 60 through the rollers 21a. 20 
Provision of the rollers 21a may not be necessary 
provided that the second pins 21 are formed of 
material having low friction resistance. 

Referring back to Fig. 1, a detector including a 
pulse piate 235 and a rotation sensor 236 is dis- 25 
posed in specified positions at a t)ottom end por- 
tion of one of the cylinders 23. The pulse plate 235 
IS concentrically mounted on the cylinder 23 and 
has a plurality of tiny slits 235a defined therein at 
specified pitches in a circumferential direction 30 
I thereof. The rotation sensor 236 is fixed to a main 
i body of the sorter 15. and includes a light emitter 
and a photodetector. The light emitter and the 
^ photodetector of the sensor 236 are arranged so as 
; fo Oppose to each other with the pulse plate 235 35 
held therebetween. VS^en the cylinder 23 is rotated 
by driving the drive motor 230, the pulse plate 235 
is rotated together with the cylinder 23. As the 
pulse plate 235 is rotated, the slits 235a defined 
therein pass between the stationary light emitter 40 
and photodetector, and thereby the photodetector 
is turned on and off to generate pulse signals. As a 
result, the pulse signals corresponding to a rotating 
amount of the pulse plate 235, i.e. cylinder 23, are 
input from the rotation sensor 236 to a control unit 45 
162 to be described later. 

The pulse plate 235 and rotation sensor 236 
may be arranged as shown in Rg. 4B. Specifically, 
the sensor 236 is fixed to the cylinder 23 and the 
pulse plate 235 configured in the form of a dough- so 
nut concentric with the cylinder 23 is fixed to the 
sorter main body. The light emitter and 
photodetector of the sensor 236 move above and 
below the slits 235a. so that the sensor 236 outputs 
pulse signals corresponding to the rotating amount 55 
of the cylinder 23. 

A control system for controlling the driving of 
ttie drive 'motor 230 or the like will be described 



with reference to Rg. 5. 

This control system consists essentially of an 
input interface 160, memory 161, controller 162. : 
and output interface 163. The memory 161 in- 
cludes a read only memory (ROM) and a random . 
access memory (RAM), and stores various pulse 
numbers, a control program, etc. The stored pulse 
numbers include a specified pulse number and a 
reference pulse number. The specified pulse num- 
ber is the number of pulses input to the control unit 
162 until the control unit 162 sends a drive stop 
signal to the drive motor 230 following start of high 
speed rotation of the cylinders 23 so as to apply 
the sheet processing to the copy sheet set. On the 
other hand, the reference pulse number is the 
number of pulses input to the control unit 162 until 
rotation of the cylinders 23 come to a complete 
stop immediately after the drive stop signal is 
output to the drive motor 230. The nnemory 161 
also stores several types of standard processing 
positions where punching and stapling are applied 
to the copy sheet set, such as punching positions 
conresponding to the A-4 or B-5 sized copy sheets, 
and sequences of processing according to pro- 
cessing modes selectable through the use oif the 
selection key panel 13. 

The control unit 162 includes a counter 162a, . 
calculator 162b and drive controller 162c. The con- 
trol unit 162 receives the pulse signals from the 
rotation sensor 236 through the input interface 160, 
and sends a drive control signal through the output 
interface 163 to the drive motor 230 in accordance 
with the received pulse signals. Further, the control . 
unit 162 control the driving of motors 51, 81. 72. 
32. and 43 in accordance with sensor signals from 
sensors 61, 62. 91. 78. 137. and 147. 

The counter 162a counts the pulse signals 
from the rotation sensor 236 and outputs a count 
value as a rotating amount of the cylinders 23 to 
the calculator 162b and drive controller 162c. The 
calculator 162b calculates a remainder of the num- 
ber of pulse signals counted until rotation of the 
cylinders 23 is stopped immediately after the driye 
stop signal is sent to the drive motor 230 minus the 
reference pulse number stored in the memory 161, 
and outputs the calculation result to the drive con- 
troller 162c. 

When the count numt)er from the counter 162a 
reaches the specified count number stored In the 
memory 161 after rotation of the cylinders 23 is 
started to apply the sheet processing to the copy 
sheet sets placed on the bin trays 16. the drive 
controller 162c sends the drive stop signal to the 
drive motor 230 so as to stop the driving thereof. 
Further, the drive controller 162c causes the motor 
230 to rotate in the forward or reverse direction, for 
example, at low speed so as to rotate the cylinders 
23 by an amount corresponding to the remainder 
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calcbiated by the calculator 162b (corrective rota- 
:tion'6f the cylinders 23). As a result, the rotation of 
the cylinders 23 can be stopped at the stop an- 
] jsjujarlpositipn. / 

VJ^li^ tHe specified pulse number is set at a pulse 
pjhijpl^rsubsta^ corresponding to one turn of 
ii itifi^Jc^linyeirs 23. an amount of the conrective rota- 
i \tionl pah be reduced. Even after the drive stop 
l^^ghy^is sentito the drive motor 230. the cylinders 
23, rptate a certain amount due to the inertial force 
of th^ motor 230 and cylinders 23. Accordingly, it 
Js desirable for the drive controller 162c to send 
jthejcfrlve stop signal to the motor 230 before the 
'cylinders 23 reach the stop angular position. In 
addition, it is advantageous to set the specified 
pulse number smaller than the pulse number cor>- 
^resik^nding^to one turn of the cylinders 23. 

ji^j^emplairy control operation for the drive 
Impipr 230 will t>e descrit)ed next with reference to 
a f)6w chart shown |n Fig. 6. In this flow chart, it is 
/assumed tiiat the motor 230 is driven in the for- 
ward direction at high speed so as to shift the bin 
tray |tack upwards to set one bin tray 16 in the 
spec'rfied position. 

Upon start of the driving of the motor 230 in 
the forward direction, the counter 162a starts 
counting the pulse signals from the rotation sensor 
i|2^i^ Step S41. In Step 842. it is discriminated 
nWhi^fiisr the count value of the counter 162a has 
'ipachedi, the specified pulse numljer. The motor 
230) i$ Itept driven until the count value reaches the 
specifted pulse number (NO in Step 842). 

Upon the count value reaching the specified 
pulse number (YES In Step 842). tiie drive stop 
signal is sent to the motor 230 so as to stop the 
driving thereof, and the counter 162a is reset and 
started in Step 843. 

In Step 845. it is discriminated whether a 
specified period has elapsed following the output of 
^the tlrive stop signal. The specified period is mea- 
* ^red by a timer provided in the control unit 162, 
and. is slightly longer than a period required for the 
cylinders 23 to stop rotating following the output of 
the drive stop signal. This routine stays in Step 
845 white counting the pulse signals until lapse of 
the specified period (NO in Step 845). 

Upon lapse of the specified period (YES in 
Step 845). a remainder X is calculated by subtrac- 
ting the reference pulse number KO from a count 
value K in Step 846. 

X = K -KO 

The count value K is the numt)er of pulse signals 
counted during the specified period. 

Subsequentiy. it is discriminated whether the 
remainder X is positive, negative, or zero In Step 
847. If X > 0, it means that the cylinders have 
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been rotated beyond the stop angular position. 
Accordingly, the motor 230 is driven in the reverse 
direction, for example, at low speed by an amourit 
corresponding to the remainder X so as to return 
5 an angular position of the cylinders to the specified 
stop angular position In Step 848. 

On the other hand, if X < 0. it means that the 
cylinders 23 have not been rotated enough to 
reach the stop angular position. Accordingly, the 
10 motor 230 is driven in the forward direction, for 
example, at low speed by an amount correspond- 
ing the remainder X so as to rotate the cylinders 23 
up to the stop angular position in Step 849. 

If X = 0, it means that rotation of the cylinders 
IS 23 has been stopped at the stop angular position 
thereof. Accordingly, the motor 230 is not driven. 

In the case where the bin tray stack is shifted 
downwards, the control operation for the motor 230 
is basically similar to the one shown In the flow 
20 chart of Rg. 6 except: the motor 230 is driven in 
the reverse direction in Step 841; Is driven In the 
forward direction in Step 847; and is driven in the 
reverse direction in Step 849. 

Further, in the flow chart of Fig. 6, It is deter- 
25 mined that rotation of the cylinders 23 has been 
stopped upon lapse of the specified period in 8tep 
845. However, such determination may be made 
upon detectirtg that no more pulse signal is serit 
from the rotation sensor 236. 
30 As described above, the rotating amount of the 

cylinders 23 is detected by the detector including 
the pulse plate 235 and rotation sensor 236 pro- 
vided at one of the cylinders 23 so as to time thie 
output of the drive stop signal to the motor 230 and 
35 also to discriminate a deviation from the stop an- 
gular position. Accordingly, the construction for 
controlling the driving of the motor 230 can be 
simplified. Further, since the detector is provided at 
the cylinder 23. rotation of the cylinders 23 can be 
40 reliably stopped at the stop angular position without 
being subjected to the influence of the backlash of 
the timing belt 231, 234 and bevel gears 232, 233, 
compared with a case where the detector is pro- 
vided at the motor 230. 
45 Next, the connecting portion 27 of the bin tray 

16 will be described with reference to Figs. 7 and 
8. Fig. 7 is a plan view showing an essential 
construction of the connecting portion 27; and Fig. 
8 Is a perspective view enlargedly showing an 
50 essential portion of the connecting portion 27. 

The planar portion 26 of the bin tray 16 is 
formed with an engaging meml>er 261 at each of 
opposite rear side portions thereof. At a leading 
end of each member 261 is provided a fourth pin 
55 262 projecting outwards. 

On the other hand, a flat portion 251 of the 
stopper 25 is formed with a projection 252 projec- 
ting along the side thereof at each of opposite 
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leading side portions thereof. In a specified position 
inward of each projection 252 is provided an en- 
gaging claw 253 projecting in parallel with the 
projection 252. The claw 253 is engageable with 
the corresponding engaging meml[)er 261 of the 
planar portion 26. A leading ends of each claw 263 
is bent downwards, forming a bent portion. The 
bent portion the comes to contact with a leading 
face of the member 261, and thereby the member 
261 and claw 253 are engaged with each other. 
Further, a fifth pin 254 is provided projectlngly 
outwards at an outer side face of a leading end of 
each projection 252. An oblong hole 255 long in 
the lengthwise direction of the bin tray 16 is de- 
fined at a base end of each projection 252. the hole 
255 extending in the widthwise direction of the bin 
tray 16. As will be seen from Rgs. 7 and 8. a notch 
251a is defined at one corner portion of the rear 
] ; - ; end portion of the stopper 25 for the reason to be 
described later. 

The stopper 25 is connected to the rear end of 
the planar portion 26 by fitting the fourth pins 262 
into the holes 255 and engaging the claws 253 with 
the members 261. Further, a spring 271 is provided 
between the fourth pin 262 and fifth pin 254. The 
spring 271 biases in such a manner that the stop- 
per 25 Is spaced away from the planar portion 26 
to maintain engagement of the stopper 25 and 
planar portion 26. 

The stopper 25 is biased by an unillustrated 
biasing device including a helical spring in such a 
direction as to rotate counterclockwise about the 
fourth pins 262. i.e. in an arrow direction D in Rg. 
8. With this arrangement, even if the engagement 
of the claws 253 and members 261 is released, the 
stopper 25 is not to rotate clockwise due the weight 
thereof and therefore the rear end of the bin tray 
• 16 is not to be opened up. 

Accordingly, the stopper 25 is rotatable to the 
second position about the fourth pins 262 after 
releasing engagement of the claws 253 and mem- 
bers 262 by moving the stopper 25 toward the 
planar portion 26 by a specified distance. 

With the above construction, when the bin tray 
16 is in a normal sorting position, the stopper 25 is 
In line with the planar portion 26. i.e. in the first 
position, and the claws 253 are engaged with the 
merhbers 261. Accordingly, there will be no such 
likelihood that the stopper 25 is rotated to the 
secor\d position due to the weight of a multitude of 
copy sheets to open up the rear end of the bin tray 
16- The copy sheets will not inadvertently fall off 
the bin tray 16. 

Further, in the case where a set of copy sheets 
Is manually placed on the bin tray 16 to apply the 
sheet processing thereto, the stopper 25 will not 
inadvertently be rotated to misalign edges of the 
copy sheets. Moreover, even in the case where the 



operator accidentally inserts his hand between two 
adjacent bin trays 16 from the leading ends there- 
of, placing undesirable force on the bin trays 16. 
the stoppers 25 are locked in the first position. 
5 Accordingly, the copy sheets placed on the bin 
trays 16 can be kept edge-aligned. 

In the foregoing embodiment, the engaging 
claws 253 and engaging members 261 function as 
a locking mechanism for lockingly connecting the 

10 stopper 25 with the planar portion 26. However, in 
accordance with the invention, the locking mecha- 
nism is not limited to the above. 

For instance, a locking mechanism may be as 
follows. An engaging member is provided in a 

75 specified position at a lower face of each projection 
252, the engaging member projecting inwards from 
the projection 252. A notch is defined in a specified 
position at each of opposite sides of the planar 
portion 26. The stopper 25 is lockingly connected 

20 with the planar portion 26 by engaging the engag- 
ing member with a lower surface of the planar 
portion 26. On the other hand, the stopper 25 can 
be released from the locked state by moving the 
stopper 25 in the lengthwise direction of the bin 

25 tray 16 relative to the planar portion 26 so as to 
move the engaging members to the notches. 

Further, in the foregoing embodiment, when 
the stopper 25 is moved away from the plah£fr 
portion 26. the engaging claws 253 are engaged 

30 with the engaging members 261, and thereby the 
stopper 25 is locked In the first position. When the . 
bin tray 16 is moved toward the sheet processor 28 
to carry out the sheet processing to the copy sheet 
set, the stopper 25 is relatively moved toward the 

35 planar portion 26 according to movement of the bin 
tray 16. thereby enabling the stopper 25 to be 
released from the locked state thereof. However, 
the locking mechanism may be constructed such 
that the stopper 25 is lockingly connected with the 

40 planar portion 26 when moved toward the planar : 
portion 26. 

Moreover, it may be appropriate that the 
k>cked state of the stopper 25 be released to rotate 
the stopper 25 to the second position to open up 
45 the rear end of the bin tray 16 after the bin tray 16 
is moved to the retracted position. 

Next, there will be described a detailed con- 
struction of the cylinders 23 with reference to Rg. 
2. 

60 The groove 24 is defined on the cylinder 23. 

fomning upper and lower guide faces. The groove ; 
24 consists essentially of a region 241 and another : 
region 242. The groove 24 extends at an inclination 
a with respect to the horizontal direction in the . 

55 region 241 while extending at an inclination (>) 
with respect thereto in the region 242. While the 
second pins 21 of the bin trays 16 are in the region 
241, the bin trays 16 are shifted upwards or down- 
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5,, ■^: Warc^^ by the aforementioned specified distance to 
• ; jija i^skt stagey Further, the region 242 is substan- 
I: ; i]ji(ai|jfi|pn. level with a discharge outlet of the 
\'] ;! :^nsp6ft path 14d where the copy sheet Is dis- 
• fchjafged. The region 241 is formed such that the 
j :: bin fray 16 located in the region 241 is more 
spaced away from the adjacent one(s) than the 
other! bin trays 16 in the region 241 so as to 
• facilitkte discharge of the copy sheet thereto. 

in a position on the lower guide face serving as 
a retraction start position (original position) B of the 
second pin 21 is formed a flank 243 (see Fig. 3) 
. inclined at the same angle y as the bin tray 16 with 
: ; ; resji^^^^^ the horizontal direction and extending in 
j; ^a retraetirig i.e. an arrow direction D in 

: Flgii 2. Ajpper and lower guide rails 60 defines a 
I ^uid^ path so as to guide the second pin 21 to the 
j-etiracted position. Slide faces of the guide rails 60 
are inclined at the same angle 7 as the bin tray 16. 
so that the flank 243 is in line with the slide face of 
(the Ibwer guide rail 60. When the sheet processing 
is ajpplied to a copy sheet set, the second pin 21 
(roller 21a in the case where the roller 21a Is 
mounted on the second pin 21) moves from the 
;;: ;|j^ridtidn start position B to the guide rails 60 
; : iailorig! the flank 230, and further moves to the 

= .--.sis .rfi 

• ; :; :retif$cted position along the guide path. With the 
flank';230 having the same inclinadon y as the 
guide rails 60, the second pin 21 is allowed to 
retract from the position B in a direction parallel to 
the inclination 7 and therefore to move smoothly 
frorn the groove 24 to the guide path. 

At a portion of the upper guide face opposing 
the flank 243 is formed a flank 244, thereby widen- 
ing the groove 24 at a position facing the guide 
.rails 60, I.e. guide path. This enables the second 
jpiin 21 to move smoothly from the guide path to the 
. : : igrpoye 24 without striking against an upper edge of 
the groove 24 even If the groove 24 is slightiy 
located at an upper level than the guide path, when 
the second pin 21 is returned to the position B 
from the retracted position. 

Further, upstanding rails 210a, 210b are ar- 
ranged beside the cylinder 23 so as to hold the 
second pins 21 therebetween. The rails 210a, 210b 
function to prevent the pins 21 from getting off the 
groove 24 while the cylinder 23 is rotated. These 
rails are partially disconnected near the position B, 
thereby forming upper rail portions and lower rail 
portions. The resfraining portion 581 of the bracket 
58 to be described later Is fittable in space be- 
tween the upper and lower rail portions of the rail 
210b located closer to the guide rails 60. A con- 
struction of the restraining portion 581 will be de- 
scribed later. Hereinabove, description is directed 
to only one cylinder 23 and Its relating elements. 
However, it will be appreciated that the other cyl- 
inder and its relating elements have the same 



construction and function as the above. 

With the above construction, the cylinders 23 
are rotated one turn by means of the motor 230 in 
synchronism with a discharging timing of the copy 

5 sheet, and thereby the bin tray stack is shiftekJ 
upwards or downwards by the pitch of the grooves , 
24 one stage after another. In this way, the copy 
sheets are sorted. When the specified sheet pro- 
cessing Is applied to the respective copy sheet 

10 sets upon completion of the sorting operation, thie 
bin tray 16 bearing the copy sheet set to be 
processed is shift upwards or downwards to the 
retraction start position B, and move by a specified 
distance to tiie retracted position along incllnatiori 

T5 of the flanks 243 and guide rails 60. Since the bin* 
tray 16 moves in this manner, the distance the 
sheet processor 28 is moved toward the bin tray 16 
can be reduced and a construction of a mount 
table 44 to be described later can be simplified. 

20 Referring back to Rg. 1, the sheet processing 

device 30 is provided with the sheet processor 28 
for applying a specified processing to a sorted set 
of copy sheets placed on the bin tray 16. and a 
support 29 on which the sheet processor 28 is 

25 mounted. The support 29 is mounted on a base 
reciprocally movable in the widthwise direction of 
the bin tray 16 (i.e. a vertical direction to the 
drawing of Fig. 1). The support 29 includes the 
mount table 44 reciprocally movable in a tilting 

30 direction of the bin tray 16. The sheet processor 28 
is detachably mountable on the mount table 44. By 
combining movement of the support in the width- 
wise direction of the bin tray 16 with movement of 
the mount table 44 in the tilting direction thereof. 

35 the sheet processor 28 is allowed to apply the 
specified processing to a rear edge portion of the 
copy sheet set in a desired position. 

A holder 86 is adapted for pressingly holding 
the edge-aligned copy sheet set against the planar 

40 portion 26 to prevent the copy sheets from falling 
off the bin tray 16 when the stopper 25 Is rotated to 
the second position. 

Detailed constructions and operations of the 
sheet processing device 30 and holder 86 will be 

46 described later. 

Rg. 10 Is a diagram showing a bin moving 
mechanism for moving the bin tray 16 from the 
refraction start position B to the retracted position, 
and vice versa. 

50 In this figure, indicated at 51 is a motor for 

moving the bin fray 16 along the refracting direc- 
tion, and at 52 a gear for transmitting the torque of 
the motor 51 to a sprocket 53. A chain 57 is wound 
on the sprockets 53. 54, 55. and 56, and accord- 

55 ingly the torque of the motor 51 are fransmitted 
from the sprockets 53 to the other sprockets 54, 
55. and 56 through the chain 57. The sprockets 53. 
54. 55, and 56 and the chain 57 constitute a drive 
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transmission mechanism for transmitting the torque 
of the motor 51 . The drive transmission mechanism 
is provided at each of opposite sides of the bin tray 
16. The motor 51 is coupled with one of the drive 
transmission mechanisms. The driving force of the 
motor 51 is transmitted to the other drive transmis- 
sion mechanism through a connecting shaft con- 
necting the sprockets 53 disposed at the opposite 
sides. 

The bracket 58 Is connected to each chain 57 
through a connecting portion 59. A leading end of 
the bracket 58 is bent toward the bin tray 16, 
thereby forming the restraining portion 581. When 
the bin tray 16 is in the retraction start position B, 
the restraining portions 581 are held between the 
second and third pins 21. 22 so as to restrain the 
second pins 21 from getting off the grooves 24 

. (see Rg. 9). 

in the case where the sheet processing is 
applied to the copy sheet set. the brackets 58 push 

:the third pins 22 to move the bin tray 16 to the 
retracted position while pushing the second pins 21 
to return the bin tray 16 to the retraction start 
position B. 

A first sensor 61 and a second sensor 62, both 
including a photointen-upter or the like, detect the 
presence or absence of the bracket 58. 

An eccentric cam 71 has a contact portion 71a 
formed in a specified position on its outer circum- 
f ferehce. The cam 71 causes the engaging claw 
253 of the stopper 25 to be disengaged from the 
engaging member 261 of the planar portion 26, and 
also causes the stopper 25 to rotated clockwise to 
: the second position so as to open up the rear end 
of the bin tray 16. 

A stay 73 is rotatably mounted on a rotatable 
shaft 72 of the eccentric cam 71, and is In contact 
with the lower surface of the bin tray 16 when the 
bin tray 16 is in the retracted position, supporting 
ttie bin tray 16 from below. With the stay 73. there 
can be prevented warping of the bin tray 16 at the 
time when the copy sheet set placed thereon is 
pressed thereagainst by the holder 86. In this re- 
spect, the stay 73 assists the holding of the copy 
sheet set by means of the holder 86. 

A motor 74 drivingly rotates the eccentric cam 
71. A gear 75. sprocket 76. and chain 77 are 
arranged so as to transmit the torque of the motor 
74 to tile rotatable shaft 72 of the cam 71 . A pulse 
plate 78 rotates together with the sprocket 76. A 
third sensor 79, including a photointenrupter or the 
like, detects a rotating amount of the sprocket 76 
through the pulse plate 78. Based on an output of 
the sensor 79. the rotating amount of the stopper 
25 is regulated. The cam 71, sprocket 76. and 
chain 77 constitute a drive transmission mecha- 
nism for transmitting the torque of the motor 74. 
The drive transmission mechanism is provided at 



each of opposite sides of the bin tray 16. The 
motor 74 Is coupled with one of the drive transmis- 
sion mechanisms. The driving force of the motor 
74 is transmitted to the other drive transmission 
5 mechanism through a connecting shaft connecting 
the sprockets 76 disposed at the opposite sides. 

With the above construction, in the case where 
the specified sheet processing is applied with the 
use of the sheet processor 28, the motor 51 Is 
TO driven in the forward direction to rotate the sprock- 
ets 53 through the gear 52. Thereby, the chains 57 
wound on the sprockets 53, 54, 55. and 56 moves 
In an arrow direction E in Fig. 10. According to 
movement of the chains 57, the brackets 58 con- 
15 nected thereto through the connecting portions 59 
starts retracting along the guide rails 60. 

At this time, the restraining portions 581 of the 
brackets 58 push the third pins 22 of the bin ta^ay 
16. thereby disengaging the second pins 21 from 
20 the grooves 24 of the cylinder 23. After disengaged 
from the cylinder 23, the bin tray 16 moves along 
the guide rails 60 according to movement of the 
brackets 58 as shown in Rg. 11. 

Retracting by the specified distance, the pres- 
26 ence of the bracket 58 is detected be the second 
sensor 62, and the driving of the motor 51 Is 
stopped based on the detection result of the sensor 
62. Accordingly, the bin tray 16 retracts by the 
specified distance, and stops in the retracted posi- 
30 tion (a state shown in Rg. 12). 

On the other hand, in the case where the bin 
tray 16 is returned to the original position upon ; 
completion of the specified sheet processing, the 
motor 51 is driven in the reverse direction to rotate 
35 the chains 57 in a direction reverse from the direc- 
tion E. According to reverse movement of the 
chains 57. the brackets 58 start moving forwards 
along the guide rails 60. 

As the brackets 58 move forwards, the second 
40 pins 21 of the bin tray 16 are pushed by the 
restraining portions 581, and thereby the bin tray 
16 moves fonvards. When the brackets 58 move 
forwards by the specified distance, the presence of 
the bracket 58 is detected by the first sensor 61. 
45 and the driving of the motor 51 is stopped based 
on the detection result of the sensor 61. Accord- 
ingly, the bin tray 16 moves forwards by the speci- 
fied distance, and stopped at the retraction start 
position (a state shown in Rg. 10). 
50 Rg. 13 is a diagram showing an exemplary 

construction of a sheet holding mechanism. 

In this figure, indicated at 81 Is a motor for 
driving the sheet holding mechanism. The torque of 
the motor 81 is transmitted to gears 84. 85 through 
55 gears 82. 83. The holder 86 is adapted for pressin- 
giy holding the copy sheet set against the plaiiar 
portion 26 of the bin tray 16. A linkage rod 88 
connects the gear 85 with the holder support mem- 
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)per{862i. An upper end of the linkage rod 88 is 
liptajt^ly mounted to a side surface of the gear 85 
'jat^ eccentric position displaced from a center 
therjapf/ A guide rail 89 is provided to guide move- 
ment) of a connecting pin 92 of the linkage rod 88 
; land holder support member 86a. A spring 87 is 
mounted on the support member 86a» and applies 
a dfe3irable pressing force to the copy sheet set 
:,^6cprding to a number of the copy sheets. 

chiye trahsmission mechanism including the 
;igear|85. Jihkage rod 88. holder support member 
^^§^i l^r^ gu^^ is provided at each of the 

:pp|ib$ltf Sid the bin tray 16. The motor 81 is 
ipoup^d ^^ ^'^^^^ <^"ve transmission mecha- 
nisrp.; The driving force of the motor 81 is transmit- 
ted to the other drive transmission mechanism 
through' a connecting shaft connecting the opposite 
ijgje^s 85. 

'"- A pulse plate 90 rotates together with the gear 
94. A: fourth sensor 91, including a photo interrupter 
;| br^th6 like, detects a rotating amount of the gear 84 
ipusir^tfi^ jpulse plate 90. 
: vMHth the sheet holding mechanism thus con- 
struciedV when the motor 81 is rotated in a speci- 
fied; direction, the gear 85s rotate clockwise (in an 
arrow direction F in Rg. 13) through the gears 82. 
83. and 84. Thereby, the holder 86 coupled to the 
linkage rods 88 moves downwards along the guide 
rails 89. On the other hand, the pulse plate 90 
rotates together with the gear 84. When the pulse 
plate 90 rotates by a specified amount, rt is de- 
tected by the fourth sensor 91. The driving of the 
; jmotor 81 is stopped based on the detection resuK 
of : tile sensor 91. As a result, the holder 86 is 
moved downwards by a specified distance. 

iVi/hen moved downwards, the holder 86 comes 
tp contact with an uppermost sheet of the copy 
sheet set. In this way. downward movement of the 
holder 86 Is restricted by the presence of the copy 
sheet: set. On the other hand, biased downwards by 
the springs 87, the holder 86 pressingly holds the 
copy sheet against the planar portion 26. 

When the motor 81 is further driven in the 
specified direction, the holder 86 coupled to the 
linkage rod 88 moves upwards along the guide rails 
89, and thereby the sheet holding is released. 
When the gears 85 rotates just one turn, rotational 
positions thereof are detected by the pulse plate 90 
and fourth sensor 91. The driving of the motor 81 
is stopped based on this detection result.[7/6] 

There will be next described a releasing opera- 
tion for the stopper 25 so as to conduct a specified 
sheet processing to the pressingly held copy sheet 
set with reference to fig. 14. 

Fig. 14A is a diagram showing a state of the 
bin tray 16 while moving to the retracted position; 
Fig. 14B is a diagram showing a state thereof 
where the bin tray 16 is in the retracted position; 



and Fig. 14C is a diagram showing a state of the 
bin tray 16 In the retracted position while the stop- 
per 25 is rotated to the second position. 

When the bin tray 16 is in the retraction start 

5 position B. the stopper 25 is in line with the planar 
portion 26. i.e. in the first position, and lockingly 
connected thereto since the engaging claws 243 
are engaged with the engaging members 261 . 

As shown in Fig. 14A, the bin tray 16 moves 

70 from the position B to the retracted position with 
the stopper 25 lockingly cpnnected to the planar 
portion 26. As shown in Rg. 14B, when the bin tray 
16 reaches the retracted position, the fifti) pins 254 
of the bin trays 16 come to contact Iwith contact 

75 portions 71a of the eccentric cams 71 and thereby 
the stopper 25 moves in a direction G relative to 
the planar portion 26. As a result, the claws 253 are 
disengaged from the engaging members 261. 

After the bin tray 16 is stopped in the retracted 

20 position, the holder 86 is moved downwards at a 
specified timing to pressingly hold the copy sheet 
set placed on the bin tray 16 as described above. 
At this time, the planar portion 26 is pressed down- 
wards. However, the planar portion 26 is prevented 

25 from warping because the stay 73 is in contact with 
the lower surface of the portion of the planar por- 
tion 26 opposing the holder 86. Accordingly, the 
copy sheets can be pressingly held without warp- 
ing or shifting from proper positions. 

30 Upon completion of the sheet holding, the 

cams 71 are rotated clockwise (in a direction H in 
Rg. 14B) by a specified amount at a specified 
timing. According to rotation of the cams 71, the 
fifth pins 254 of the stopper 25 are, as shown in 

35 Rg. 14C. caused to slide along the circumferential 
surface of the cams 71 while moving upwards as 
the distance from the rotatable shaft 72 to the 
circumferential surface thereof becomes greater. 
As a result, the stopper 25 is caused to rotate 

40 clockwise atKDut the pins 262, thereby opening up 
the rear end of the bin tray 16. 

On the other hand, when the stopper 25 is 
brought in line with the planar portion 26. i.e. rotat- 
ed back to the first position, upon completion of the 

45 sheet processing operation, the cams 71 are rotat- 
ed in the reverse direction by the specified amount. 
As described above, the stopper 25 is given the 
rotational force acting in the counterclockwise di- 
rection afc>out the pins 262 by the unillustrated 

50 biasing device. Accordingly, the stopper 25 is 
caused to rotated in a direction reverse of the 
direction H while the fifth pins 254 sliding along the 
circumferential surface of the cams 71 . Rotation of 
the stopper 25 is stopped when the contact por- 

55 tions 71a of the cams 71 come to contact with fifth 
pins 254 (a state shown in Rg. 14B). 

In the foregoing embodiment, the stay 73 of a 
specified diameter is mounted on the rotatable 
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shafts 72 of the respective eccentric cams 71, The 
stay 73 is caused to be in contact with the lower 
; surface of the bin tray 16 regardless of whether or 
not the cams 71 are rotating, thereby preventing 
the warping of the bin tray 16. However, the stay 
73 may be brought to contact with the lower sur- 

1 face of the bin tray 16 in association of the rotation 

, of the cams 71 , thereby reinforcing the rigidity of 
the lower surface of the bin tray 16 to prevent the 
warjpihg thereof. 

Rgs. 15A and 15B are side views showing 
another mechanism for preventing the warping of 
the bin tray 16. In this warp prevention mechanism, 
as shown in Fig, 15A. a stay 73a is provided in 
parallel with the rotatable shaft 72 with opposite 
ends thereof connected to specified eccentric posi- 
tions of the respective cams 71 so as to rotate 
about the rotatable shaft 72 in association with 

: rotation of the cams 71 . 

With this warp prevention mechanism, as 
shown in Fig. 15B, the stay 73a is rotatably moved 
closer to tiie bin tray 16 according to rotation of the 
cams 71 in association with rotation of the stopper 
25. When the stopper 25 is completely released, 
i.e. in the second position, the stay 73a is in 

' contect with the lower surface of the bin tray 16 so 
as to prevent the warping of the bin tray 16 result- 
ing from the fact that the copy sheet set are 

; pressed downwards by the holder 86. 

A cross-section of the stay 73a is not limited to 

; a circle shape, but may be of any desired shape 
and of any suitable size. For Instance, the cross- 

i section of the stay 73a may be of an elliptic shape. 
Particularly, when a stay having a substantially C- 

. shaped cross-section is employed, an outer cir- 
cumferential thereof can be brought into contact 
with the lower surface of the bin tray 16 all the time 
while the stopper 25 is rotated from the tirst posi- 
tion to the second position. Accordingly, this stay is 

. more effective in preventing the warping of the bin 

; tray 16 than the stay 73a in the form of a rod. 

Furtiier, the rotatable shaft 72 may be provided 
with a mount member, and the stay 73a may be 
provided in parallel with and spaced away from the 

shaft 72 by a specified distance through the mount 

member. 

There will be next described another moving 
mechanism for the bin tray 16 with reference to 
Rigs. i6Ato 18. 

in this moving mechanism, the bin tray 16 is 
provided with pins 71b projecting outwards from 
opposite sides thereof in place of the engaging 
members 261, fourtii pins 262, projections 252, 
engaging claws 253. fifOi pins 254. and oblong 
holes 255. The pins 71b are pushed by corre- 
sponding eccentric cams 71c, and thereby the 
stopper 25 is released. Similarly to the foregoing 
bin moving mechanism, the stopper 25 is biased in 



the counterclockwise direction by the biasing de- 
vice including a helical spring so as not to rotate 
clockwise due to the weight thereof to open up the 
rear end of tiie bin tray 16. Further, in tiiis moving 

6 mechanism, the cams 71c push the pins 71b mak- 
ing use of the circumferential surfaces thereof. 

When the bin tray 16 reaches the retracted 
position shown in Fig. 17A from the retraction start 
position shown in Rg. 16B. the motor 74 is driven 

10 to rotate the sprockets 76 clockwise through the 
gear 75. Then, the chains 77 rotate In a direction i 
shown in Fig. 17A. thereby rotating the cams 71c 
clockwise as shown in Rg. 178. Rotation of the 
cams 71c brings the circumferential surfaces there- 

75 of into contact with the conresponding pins 71b. 

When the cams 71c are further rotated to fur- 
ther push the pins 71b. the stopper 25 is caused to 
rotate clockwise against the biasing force given 
from the springs provided in the connecting por- 

20 tions 27. As a result, the stopper 25 is released as 
shown in Rg. 17C, enabling a specified processing 
to be applied to the copy sheet set placed on the 
bin tray 16. 

In the meantime, the rotating amount of the 

25 pulse plate 78 Is detected by the third sensor 79, 
and the driving of the motor 74 is stopped in 
accordance with the sensor signal from the sensor 
79 to stop the stopper 25 in a second position. 
In the case where the stopper 25 is returned to 

30 a first position where It is in line with the planar 
portion 26, the motor 74 is further driven to rotate 
the cams 71c clockwise by way of the gear 75, 
sprockets 76, and chains 77. Thereupon, the force . 
pushing the pins 71b of the cams 71c is reduced 

35 and the stopper 25 is returned to the first position 
upon subjected to the biasing force given from the , 
springs provided in the connecting portions 27 as 
shown in Rg. 18. It should be noted that the 
stopper 25 is not to be released in the case where 

40 a sheet processing position where the processing 
is applied to the copy sheet set is located within 
area defined by the notch 251 a (hereinafter re- 
fenred to as a notch defining area). 

Hereafter, a construction of the sheet process- 

45 ing device 30 will be described with reference to 
Rgs. 19 to 22. It will be appreciated that drive 
mechanisms or the like are omitted from thereon- - 
structions shown in Rgs. 21 and 22. 

The belt 31b is stretched horizontally and 

50 transversely on the frame 31a, and driven by the 
motor 32. 

The support 29 includes a base table 42 and a 
mount table 44. The base table 42 is fbced to the 
belt 31b, and reciprocally slldable according to 
55 rotation of the belt 31a, thereby moving the support 
29 as a whole in a widthwise direction of the copy 
sheet set (first drive transmission mechanism). 

The mount table 44 is arranged on an upper . 
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surfaipe of the base table 42, and moved forwards 
9nd backwards at the same angle as the tilting 
Jlangle: of the guide rails 60 with respect to the 
hpri2:6htal direction. The movement of the mount 
tabie 44 is translated from the driving force of the 5 
motbr 43 (second drive transmission mechanism), 
•i ' .jGears 140. 141. 142, and 143 constitutes a 
■lyrfveftj^ for transmitting the 

;j|brj|j| th^ a pulse plate 144. The 

Mgearsfiir and 14i2^ are mounted on the same shaft, io 
jand:s6 art^ged that the torque of the motor 43 is 
booft|3d while transmitted from the gear 141 to the 
gear The pulse plate 144 rotates together with 
;the gbar 143. A connecting member 146 has one 
endi thereof rotatably mounted to an upper face of is 
the : pulse plate 144 at an eccentric position dis- 
placed from, its center and has the other end there- 
jjt|f^-;^aitetbly m to a lower end of a slider 

;J)tilociJ<| 145^ arid thereby connecting the pulse plate 
^!;1445jwith the s^ 145. A cylindrical guide 20 

jrbd^i|4i^ the base table 42 in such a 

jmaririerjas to fbi^ the same Inclination with re- 
bpiect to the horizontal direction as the guide rails 
60.; ; 

As shown in Rgs. 25B and 25C, the slider 25 
block 145 is slidably mounted on the guide rod 
147, and reciprocally slides along the guide rod 
147 according to the rotation of the pulse plate 

^T44hj- 

;! ;As shown in Rg. 19, the mount table 44 is 30 
iforif^^cl With a projecting portion having a U-shaped 
crqss^sectlon:o^^ downward at a center there- 
of .i7i(9 mo'unt t^ble 44 is divided by the projecting 
pbrttdn into a first mount portion 44a on the right 
and, a second mount portion 44b on the left in the 36 
drawing of Rg. 19. A notch 149 is defined in each 
of opposite side walls of the projecting portk)n in a 
specified position. The slider block 145 is fitted in 
the notches 149 defined on the opposite side walls. 
The sliding of the slider block 145 is translated into 4o 
movement of the mount table 44 in the lengthwise 
direction. 

A fifth sensor 148. including a photointerrupter 
or the like, detects a moved mount of the mount 
table 44 by detecting a rotating amount of the 45 
pulse plate 144 rotatable together with the gear 
143. The sensor 148 sends a sensor signal repre- 
sentathfe of the detected moved amount to the 
control unit 162. 

Rollers 100 and 101 are provided to smooth so 
movement of the base table 42 on the frame 31a. 
and rollers 102, 103, 104, and 105 are provided to 
smooth movement of the mount table 44 on the 
base table 42. 

Hereafter, a mounting arrangement for the 55 
punch 40 will be described with reference to Rgs. 
19 and 21. 

A T-shaped fitting 106 is provided on the first 
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mount portion 44a. The fitting 106 has two linear 
portions, a first portion extending along the projec- 
ting portion of the mount table 44 and a seconid 
portion extending in perpendicular to the first por- 
tion. The T-shaped fitting is screwed onto the 
mount portion 44a at opposite ends of the first 
portion, and the second portion thereof Is inserted 
through slits 107 defined at a bottom of the punch 
40 so as to assist fixation of the punch 40 on the 
mount table 44. Also, a connector 108 Is provided 
on the first mount portion 44a for connecting to the 
punch 40 signal lines or the like used to control 
operations of the punch 40. In the connector 108 
are formed holes 110 through which pins for secur- 
ing connection are inserted. 

A punch blade 150 of the punch 40 is adapted 
for making holes in the copy sheets. The copy 
sheet set is set on a table 151 when to be 
punched. On opposite sides of the table 151 are 
provided auxiliary tables 152 for preventing droop*- 
ing of the sheets. At leading ends of the tables 
151, 152 are formed slanting portions 151a, 152a 
so as to facilitate setting of the copy sheets. More 
specifically, the slanting portions 151a, 152a are. 
when the leading end portions of the copy sheets 
to be processed droop upon releasing of the stop- 
per 25. adapted for setting the copy sheets in a 
specified position while scooping up the same. 

When the punch 40 is driven by an unillustrat- 
ed driving device, the punch blade 150 moves 
downwards and upwards through the guide hole 
150a, thereby punching the copy sheets set on the 
table 151. Paper waste produced by the punching 
process falls through a punch hole 150b below the 
table 151. 

The punch 40 can be completely fixed onto the 
support 29 by inserting the second portion of the 
T-shaped fitting 106 through the slits 107, connect- 
ing the connector 108 with a connector 109 pro- 
vided in the punch 40. and screwing the punch 40 
onto the support 29 through holes 111, 112. The 
holes 111, 112 are oblong in a lengthwise direction 
of the punch 40 so that the punch 40 is adjustable 
In that direction. 

Next, a mounting arrangement for a stapler 41 
will be described with reference to Rgs. 19 and 22. 

A U-shaped fitting 113 is provided on the sec- 
ond mount portion 44b. The U-shaped fitting 113 
includes a base portion and upright portions ex- 
tending substantially upwards from opposite ends 
of the base portion. The base portion of the fitting 
1 1 3 is disposed in a direction parallel to a stretch- 
ing direction of the belt 31b, and screwed to the 
mount table 44. The upright portions of the fitting 
113 are bent at upper ends thereof. The fitting 113 
is adapted for assisting the fixation of the stapler 
41 . Specifically, the stapler 41 is fitted between the 
upright portions of the fitting 113. and held there- 
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between by the springback of the upright portions. 
A connector 114 Is adapted for connecting to the 
stapler 41 signal lines or the like used to control 
operations of the stapler 41. In the connector 114 
are formed holes 116 through which pins for secur- s 
ing connection are inserted. 

The stapler 41 binds a set of sheets with a 
staple. When to be stapled, the sheets are set on a 
base 154. Similarly to the normal stapler, a stapling 
portion 153 is caused to descend suddenly where- io 
by to Insert opposite leading ends of the staple into 
the sheets. Upon reaching an anvil defined on the 
base 154, the opposite leading end portions of the 
staple are bent, and thereby the sheets are bound. 

The stapler 41 requires no auxiliary table when 75 
the stapling is applied to the copy sheets at a 
position located within the notch 251a since the 
stopper 25 is not released. Even in the case where 
the stapling is applied to the copy sheets at a 
position located outside the notch 251a with the 20 
stopper 25 released, the stapler 41 requires neither 
an auxiliary table nor slanting portions as described 
above since the tables 151 and 152 of the punch 
40 serve as an auxiliary table for the stapler 41 and 
the drooped copy sheets are scooped up by the 25 
slanting portions 151a, 152a of the tables 151, 152. 
In accordance with the invention, it is sufficient to 
provide an auxiliary table and a slanting portion in 
at least either one of the punch 40 and stapler 41 . 

The stapler 41 can be completely fixed onto 30 
the second mount portion 44b by being fitted be- 
tween the upright portions of the fitting 113 by the 
springback of the upright portions, connecting the 
connector 114 with a connector 115 provided in the 
stapler 41, and screwed the stapler 41 onto the 35 
mount portion 44b through holes 117, 118. 

In this way, the sheet processor 28 such as the 
punch 40 and stapler 41 is made detachably 
mpuntable to the support 29. 

Next, a construction of the frame 31a of the 40 
sheet processing device 30 will t»e described with 
reference to Rgs. 19, 23, and 24. 

the frame 31a is formed box-shaped, and pro- 
vided internally with a drive transmission mecha- 
nism including the motor 32, gears 132, 133. pul- 45 
leys 134, 135, 136, and belt 31b. The base table 
42 of the support 29 is fixedly connected to the 
belt 31b. 

The torque of the motor 32 is transmitted to 
the pulley 134 rotatable together with the gear 133 50 
through the gear 132, and thereby the belt 31b is 
rotated. 

Also, a roller 130 is provided in a specified 
position at a bottom of the frame 31a. As shown in 
Rg. 24, a slot 131a is defined in a mount memt)er 55 
131 for mounting the sheet processing device 30 in 
the sorting unit 14. The mount member 131 is 
mounted In a specified position in the sorting unit 



14. When the sheet processing device 30 is moun- 
ted in the sorting unit 14 through the mount mem- 
ber 131, the roller 130 is engageable with the slot 
131a. 

At a bottom of the base table 42 is provided a 
sixth sensor 137. The sensor 137, Including a 
photolntenrupter or the like, detects whether the 
base table 42 is in a home position and sends a 
sensor signal representative of the detection result 
to the control unit 162. The home position is lo- 
cated closer to a door 14a provided at a side wall 
of the sorting unit 14 (at the left side in Rg. 23), 
and indicated by solid line In Fig. 23. When the 
stapling is applied to the copy sheet at the position 
located within the notch 251a, the base table 42 
stays in the home position. 

The frame 31a is formed such that a left end 
portion thereof projects toward the door 14a from 
the left side end of the bin tray 16 approximately 
by half the width of the mount table 44 of the 
support 29. Therefore, a mounting operation, main- 
tenance, and inspection of the punch 40 located on 
the first mount portion 44a can be easily done just 
by opening the door 14a. 

In the foregoing embodiment, the punch 40 Is 
mounted on the first mount portion 44a which is 
closer to the door 14a and the stapler 41 is moun- 
ted on the second mount portion 44b which Is 
farther from the door 14a. These sheet processors 
are anranged In this manner for the following rea- 
sons. Generally, stapling is a more frequently re- 
quired sheet processing operation than punching. 
Accordingly, it may be better to detach the punch 
40 when not necessary in order to reduce the 
burden on the motor 32 for driving the support 29. 
As a result, the punch 40 is mounted and detached 
more frequently than the stapler 41. In view of this, 
the punch 40 is mounted on the first mount portion 
44a closer to the door 14a. Also, the punching is 
applied to a center portion of the sheets while the 
stapling is applied at opposite end comers of the - 
sheets. Accordingly, the stapler 41 is mounted on 
the second mount portion 44b farther from the door 
14a so that it can reach a farthest possible position 
from the door 14a. 

This enables a moving range of the base table 
42 to be shortened without adversely affecting the 
punching operation which is carried out In a range 
narrower than the widthwise dimension of the 
sheets. 

Further, when the frame 31a is withdrawn from 
the sorting unit 14, the roller 130 comes into con- ^ 
tact with a left edge face of the slot 131a, i.e. ah 
edge face which is located closer to the door 14a, 'i 
and stops thereat. The positional relationship be- . 
tween the roller 130 and slot 131a is such that, 
when the frame 31a is withdrawn toward the door 
14a In a state where the base table 42 is In the 
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home position (i.e.. a state indicated by solid line in 
Fig.;: 23), the support 29 tennporarily stays in a 
• pqsitipn where maintenance and inspection can be 
liicanied :out for the stapler 41 mounted on the 
:;^^pd|mpunt portion 44b without being interfered 5 
^I py i^e ^Peserw^e o^ bin tray 16. 
■ '-I . jWhpn the frame 31a is further withdrawn, the 
lieft^sjde portion thereof is slightly pressed down- 
ward ^ to disengage the roller 130 from the slot 
131 a.' After got out of the slot 131a, the roller 130 70 
smoothly rotates on an upper surface of the mount 
mennlt)er 131, thereby facilitating withdrawal of the 
frame 31a. in this way, the sheet processing device 
30 can be easily mounted and detached to and 
jifdm the sorting unit 14. 75 

j - iNext, there will be described movements of the 
4b^^}table 4^ and mount table 44 with reference to 
!)^gy:H$:^, 25A, and 25B. 

:F1rstly. movement of the base table 42 will be 
described. 20 

Upon rotating the motor 32 in one direction, the 
tprqub thereof is transmitted to the pulley 134 
'through the gears 132. 133, and thereby the pulley 
134 starts rotating. Thereupon, the belt 31 starts 
rotating to move the base table 42 in the widthwise 25 
direption of the pressingly held copy sheet set. A 
jhncwing distance of the base table 42 is controlled 
!by ilie iOT unit 162 based on an energization 
S period of th^^ motor 32 which is measured using 
the home position or the like as a reference point. 30 
and^a number of drive pulses sent to the motor 32. 

When the base table 42 is to be returned to the 
horrie fwsition. the motor 32 is rotated in the re- 
verse direction. Upon the sixth sensor 137 detect- 
ing the presence of the base table 42, the control 35 
unit 162 stops the driving of the motor 32. 

Next, movement of the mount table 44 will be 
described. 

Upon rotating the motor 43 in one direction, the 
tbrqu^ thereof is transmitted to the pulse plate 144 4o 
throligh the gears 140, 141, 142, and 143. and 
thereby the pulse plate 144 starts rotating. The 
rotation of the pulse plate 144 is translated into 
movement of the slider block 145 in the lengthwise 
direction through the connecting member 146. To- 45 
gether with the connecting member 146, the mount 
table 44 moves toward the copy sheet set. 

The rotating amount of the pulse plate 144 is 
detected by the fifth sensor 148. Upon the mount 
table 44 reaching a specified position, the control so 
unit 162 stops the driving of the motor 43. In the 
spjecified position, the copy sheet set is set on the 
table 151 and auxiliary tables 152 of the punch 40, 
or on the base 154 of the stapler 41 . 

When the mount table 44 is to be returned to 55 
its original position, the motor 43 is driven to fur- 
ther rotate the pulse plate 144 in the same direc- 
tion. When the fifth sensor 148 detects that the 



707 A2 28 

mount table 44 has returned to the original position, 
the control unit 162 stops the driving of the motor 
43. 

Next, the sheet processing operations will be 
described with reference to Rgs. 26 to 28. Fig. 26 
is a flow chart showing a main routine of the sheet 
processing operation. 

When the positions where the processing is 
applied to the set of copy sheets, i.e. processing 
positions, and the type of processing are selected 
by means of the selection key 13, the sheet pro- 
cessing operations start. It should be understood 
that the processing positions are written in a plural 
form hereafter though the processing may be ap- 
plied at a single position. 

Firstly, it is discriminated in Step SI whether 
the processing is required to be executed for only 
the notch defining area. In the case where the 
processing is required to be executed for only the 
notch defining area (YES in Step 31). the main 
routine proceeds to Step S2 in which a first mode 
is executed. 

On the other hand, in the case where at least 
one of the processing positions is located outside 
the notch defining area (NO in Step SI), the main 
routine proceeds to Step S3 in which a second 
mode is executed. 

Rrst, the operations of the first mode will be 
described with reference to Rg. 27. In the first 
mode, the processing is applied to the rear end 
portion of the set of copy sheets within the notch 
defining area. In this operation, stapling is applied 
to the copy sheet set in a single position as an 
example of processing. 

Rrstly, the motor 32 is driven to move the base 
table 42 up to a position where the stapler 41 
opposes the processing position in Step S10. Sut>- 
sequently, the motor 51 is driven to move the bin 
tray 16 bearing the copy sheet set to be processed 
thereon backwards toward the stapler 41 in Step 
S11. Upon the second sensor 62 detecting the 
presence of the bin tray 16 in the retracted posi- 
tion, the motor 51 is deenergized and the motor 81 
is driven to move the holder 86 downwards so as 
to pressingly hold the copy sheet set in Step SI 2. 

Thereafter, the motor 43 is driven to move the 
mount table 44 forwards up to the processing posi- 
tion and deenergized to cause the mount table 44 
to stop thereat, and the copy sheet set is set on 
the base 154 of the stapler 41 in Step Si 3. In the 
first mode, it is not required to release the stopper 
25 since the processing is applied to the copy 
sheet set within the notch defining area. In Step 
SI 4. the stapler 41 is actuated, and thereby bind- 
ing the copy sheet set with a staple. 

Upon completion of the stapling operation, the 
motor 43 is driven further in the same direction to 
move the mount table 44 t>ackwards to the original 



16 



29 



EP 0 523 707 A2 



30 



position, moving the stapler 41 away from the copy 
; sheet set in Step SI 5. Subsequently, the motor 81 
is further driven in the same direction to release 
the holder 86 in Step S16. In Step Si 7, the motor 
51 is driven in the reverse direction to move the 
i bin tray 16 forwards, and deenergized upon the 
first sensor 61 detecting the presence of the bin 
; J tray 16 In the original position. 

Next, in Step Si 8. it is discriminated whether 
• the stapling has been applied to all the sets of 
:Copy sheets placed on the bin trays 16. Unless all 
the sets of copy sheets have been processed (NO 
In Step SI 8), the motor 230 is driven to shift the 
: stack of bin trays 16 upwards or downwards by 
one stage in Step SI 9. At this time, the stack of bin 
trays 16 are shifted downwards by one stage in the 
case where the stapling is started from the bot- 
itommost bin tray 16, while shifted upwards by one 
. stage in the other case. The operations executed In 
Steps S11 to Si 8 are directed to the bin tray 16 
shifted to the operative position. 

On the other hand, all the sets of copy sheets 
have been processed (YES in Step Si 8), the motor 
32 is driven in the reverse direction to bring the 
: base table 42 back to the home position in Step 20 
; and the sheet processing operation ends. 

If the processing position is a position oppos- 
ing the home position, no operation Is required in 
Steps Sip and S20. This is because movement of 
' the; base table 42 Is not necessary. Although the 
\ operation of the flow chart of Rg. 27 is described 
: with reference to stapling, it is needless to say that 
punching may be executed in accordance with this 
- flow chart. 

Next, operations of the second mode will be 
described with reference to Fig. 28. In the second 
I mode, the processing is applied to two portions of 
the rear end portion of the set of copy sheets. In 
■ this operation, the punching is applied to the copy 
sheet set as an example of the processing. Rg. 29 
lis a diagram showing a relation between the move- 
rhent and stop positions of the punch 40 and 
'■ punching positions of the copy sheet. 

Firstly, in Step S21, the motor 32 is driven to 
move the base table 42 in the widthwise direction 
of the sheet to move the punch 40 from the home 
position PI to a position P2 opposing a first punch- 
ing position P3, and Is deenergized to stop the 
' punch 40 thereat Subsequently, the motor 51 is 
driven to move the bin tray 16 bearing the set of 
copy sheets to be processed thereon to the re- 
, fracted pqsition in Step S22. Thereafter, the motor 
81 is .driven to cause the holder 86 to pressingly 
hold the copy sheet set in Step S23. Thereupon, 
the motor 74 is driven to release the stopper 25 of 
the bin tray 16 in Step S24. It will be appredated 
that, pressingly held already in Step S23, the copy 
sheet set Is not to droop even if the stopper 25 is 



released. 

Next, the motor 43 is driven to move the mount 
table 44 forwards to the processing position P3. 
and the copy sheet set then comes over the table 

5 151 and auxiliary table 152 of the punch 40 in Step 
S25. In Step S26. the punch 40 is actuated to 
make a hole in the copy sheet set. Upon comple- 
tion of the punching operation at the first punching 
position P3, the motor 32 is driven to move the 

70 punch 40 further in the widthwise direction to a 
second punching position P4, and deenergized to 
stop the punch 40 thereat in Step S27. Subse- 
quently, the punch 40 is actuated to make a hole in 
the copy sheet set in Step S28. Upon completion 

75 of the punching operation at the second punching 
position P4. the motor 43 is driven further in the 
same direction to move the mount table 44 back- 
wards up to a position P5, moving away from the 
copy sheet set in Step S29. 

20 Subsequently, the motor 74 is further driven in 

the same direction to return the stopper 25 from 
the released position to the stopping position in 
Step S30. In Step S31. the motor 81 is further 
driven in the same direction to release the holder 

25 86. Then, the motor 51 is driven in the reverse 
direction to return the bin tray 16 bearing the 
processed copy sheet set to the original position in 
Step S32. 

Thereafter, it is discriminated whether the 
30 punching has been applied to all the sets of copy 
sheets placed on the bin trays 16 in Step S33. 
Unless all the sets of copy sheets have bepn 
processed (NO in Step S33), the motor '230 ii^ 
driven to shift a stack of bin trays 16 upwards of 
35 downwards by one stage in Step S35. 

In Step S36, the motor 32 is driven in the 
reverse direction to move the punch 40 from the 
position P5 to the position P2, and deenergized to 
cause the punch 40 to stop thereat. Then, this 
40 routine returns to Step S22 and operations ex- 
ecuted in Steps S22 to S33 are directed to a copy 
sheet set placed on the bin tray 16 just shifted to 
the operative position. 

On the other hand, all the sets of copy sheets 
45 have been processed (YES in Step S33), the motor . 
32 is driven in the reverse direction to bring the 
punch 40 back to the home position PI in Step 
S34 and the sheet processing operation ends. 

It will be appreciated that a course of move- 
so ment of the punch 40 is not limited to tiie one 
shown in Rg. 29 according to the invention. More 
specifically, the punch 40 may be paused at the 
position P5 without returning to the position P2 in 
Step S36. For the next set of copy sheets^ the ; 
56 punching is applied first at the second processing 
position P4 and then at the first processing position 
P3. Thereafter, the punch 40 is moved backwards. , 
to the position P2. In this way. it is also possible to 
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alternately change a sequence of punching at the 
, ; first; [jrpbessmg position P3 and second processing 
: Ipositipn P4 each time a new set of copy sheets Is 
; set ih' tHe operative position. 

In this emt)odiment the second mode is 60- 
•:|wibedi w respect to a case where punching is 

processing. However, sta- 
^il:pli)r^g|rr|^y^^i^ In place of punching In the 

!v{;^«^d|;rnbde by Executing the similar control. 
; iSinoe^He^tap 4i and punch 40 are mounted on 
J Ithe^iiippbrt 29 side by side along the moving 
dir^pn of the support 29. the home positions 
therepf are different. Accordingly, the distance be- 
jtweeri: the Home positions of the stapler 41 and 
punch 40 in the moving direction of the support 29 
should be taken into account in controlfing the 
^ i PQfitiph of the stapler 41 . 

li]: ■iFiiriher, in this embodiment, the second mode 
H j d^ciibed with respect to a case where the 
fj:pri|i|&5in^^ to two positions of each set 

jjpfipd^ it should be understood 

j^ai|tf»e| operation of the Invention 

• \can:lbe'cdn^ similarly to the above embodi- 
ment] even if the processing is to be applied to 
three ;or more positions of each set of copy sheets. 
\\n addition, the processing can be applied to any 
desired position of each set of copy sheets. It Is 
also poisslble to set the home position of the sup- 
poi^ 29; near the rear wall of the sorting unit 14 
liopjxisinjg the wall having the door 14a. In this case, 
ii kr^nfer: door may be provided on that side wall so 
j^ lio Ja^ maintenance. Inspection, and like 
rdp^ration f6r the sheet processors. 

Further, in the foregoing embodiment, the 
punch 40 and stapler 41 are used as exemplary 
sheet processors 28. However, In accordance with 
: the invention, the sheet processors 28 are not 
limited to those. Any device including a printer may 
be a sheet processor, provided that it applies a 
processing to a sheet or set of sheets. 

Moreover, in the foregoing embodiments, the 
motor 43 for moving the sheet processor 28 to the 
processing position is controlled based on the de- 
tection result of the pulse plate 144 and fifth sensor 
148. However, a way of controlling movement of 
the sheet processor 28 is not limited to this. For 
instance, a sheet sensor switch for detecting the 
presence of the sheet(s) may be provided in the 
vicinity of a portion of the sheet processor 28 
where the actual processing Is carried out. The 
sensor switch sends an ON-slgnal or OFF signal 
based on the detection result. The motor 43 is on- 
off controlled in accordance with the signal from 
|he sensor switch, so as to set the sheet processor 
28 in the. proper processing position. Provision of 
the siensor switch is advantageous in preventing an 
idle operation of the sheet processor 28. This is 
because, in the case where the sheets are taken 
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out of the bin trays 16 during an intermediate time 
between the sorting operation and sheet process- 
ing, the sensor switch Is kept in the OFF state and 
therefore the sheet processing operation is not to 

5 be started. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be understood that 
various changes and modifications will be apparent 

70 to those skilled in the art. Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 
construed as being Included therein. 

16 Claims 

1. A sorter (15) comprising: 

a plurality of bin trays (16) arranged in a 
vertical direction, each bin tray (16) having a 

20 specified width and length and adapted for 

bearing a sheet; 

shifting means (230, 234. 232, 233. 231, 
23, 24. 21) for shifting the plurality of bin trays 
(16) in the vertical direction; and 

25 moving means (51 - 58) for moving the bin 

tray (16) in a predetermined position in a 
lengthwise direction of the bin tray (16). 

2. A sorter as defrned in claim 1 further compris- 
30 ing a sheet processing device (30) for applying 

sheet processing to the sheet at a predeter- 
mined portion, wherein the moving means (51 
- 58) moves the bin tray (16) to a position 
where the sheet processing device (30) applies 
35 sheet processing to the sheet on the bin tray 

(16). 

3. A sorter as defined in claim 2 wherein the 
sheet processing device (30) includes a mount 

40 member (29). a sheet processor (28) detachat>- 

ly mountable on the mount member (29). and 
a moving mechanism (43, 44) for moving the 
mount member (29) in the lengthwise of the 
bin tray (16). 

45 

4. A sorter as defined in claim 1 wherein the 
moving means (51 - 58) includes disengaging 
means for disengaging the bin tray (16) from 
the shifting means (230. 234, 232, 233. 231, 

50 23. 24. 21). 

5- A sorter as defined in claim 4 further compris- 
ing restricting means (210 a. 210 b) for pre- 
venting the plurality of bin trays (16) from 
55 getting off the shifting means (230. 234. 232, 

233. 231. 23, 24. 21) while the plurality of bin 
trays (16) are being shifted. 
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6. A sorter as defined In claim 4 wherein the 
shifting means (230, 234, 232, 233. 231, 23, 
24. 21) includes: 

a pair of rotatable upstanding cylinders 
(23) arranged on opposite sides of the plurality 5 
of bin trays (16), each cylinder (23) being 
formed with a guide surface (24) spirally ex- 
tending on a surface of the cylinder (23); 

a pair of pins (21) horizontally projecting 
from the opposite sides of each bin tray (16) io 
and slidable on the guide surface (24); and 

driving means (230. 234, 232. 233, 231) for 
rotating the pair of cylinders; 

whereby the pins (21) slide on the guide 
surface (24) in accordance with rotation of the 75 
cylinders (23) so as to shift the plurality of bin 
trays (16) in the vertical direction. 

7. A sorter as defined in claim 6 wherein the 
moving means (51 - 58) includes a guide 20 
member having a slide surface inclined at an 

. angle greater than the inclination of the spiral 
guide surface (24) with respect to an axial 
direction of the cylinders (23). and the spiral 
guide surface (24) is formed with a flank (243) 25 
having the same inclination as the slide sur- 
face and coming in alignment with the slide 
surface for each turn of the cylinders (23). 

8. A sorter as defined in claim 6 wherein the 30 
shifting means (230, 234, 232, 233, 231, 23. 

24, 21) further includes detector means (235, 
236) for detecting the rotating amount of the 
cylinders (23), and controller means (160, 161, 
162, 163) responsive to the detector means 35 
(235, 236) for controlling the driving means 
(230, 234. 232. 233. 231) so that a desired one 
.of the plurality of bin trays (16) reaches the 
predetermined position. 

40 

9. A sorter as defined in claim 8 wherein the 
detector means includes a pulse plate (235) 
and sensor (236). 

10. A sorter as defined in claim 8 wherein the 45 
controller means includes first memory means 
(161) for storing a stopping position at which 

the cylinders (23) are stopped, second mem- 
ory means (161) for storing a braking position 
at which application of braking force to the so 
cylinders (23) is started, discriminator means 
(162 b) for discriminating whether the cylinders 
(23) are stopped at the stopping position, and 
a controlling portion (162 c) responsive to the 
discriminator means for controlling the driving 55 
means (230. 234. 232. 233. 231) so as to 
. rotate the cylinders (23) to the stopping posi- 
tion. 



11. A sorter as defined in claim 10 wherein the 
controlling portion (162 c) controls the driving 
means (230, 234. 232. 233, 231) so as to 
rotate the cylinders (23) slower after the ap- 
plication of braking force than before the ap- 
plication of braking force. 

12. A sorter as defined in claim 6 wherein the pins 
(21) of the bin trays (16) are each provided 
with a roller (21 a) rollable on the guide surface 
(24). 
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